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In 1976, when the Indian parlianment passed the 42nd
amendnent to its constitution safeguarding the environnent,
it becane the first country in the world to do so. The
amendnent was to “endeavor to protect and inprove the
environnment and to safeguard the forests and wild life of
the country.” It inposes a duty on every Indian citizen “to
protect and inprove the natural environnment including
forests, lakes, rivers, and wild life, and to have
conpassion for living creatures.”

According to the Environnent Protection Act of 1986,
Environnment is that which includes the “inter-relationship
whi ch exi sts anong and between water, air, and |l and and
human bei ngs, other living creatures, plants, mcro-organi sm
and property.”

Essentially, The Water (Prevention & Control) Act, 1974 can
be considered to be truly the first regulations. It has been
anended many tinmes since then

Basically, there are seven Pollution regul ations.

1. The Water (Prevention & Control of Pollution)
Act, 1974, and its anendnents;
2. The Water (Prevention & Control of Pollution)
Cess Act, 1974 and its amendnents;
3. The Air (Prevention & Control of Pollution)
Act, 1981 and its anendnents;
4. The Environnent (Prevention) Act, 1986 and
its amendnents,

(a) National Environnmental Tribunal Act of
1995 and

(b) National Environnmental Appellate
Aut hority Act of 1997;
5. Hazardous Waste (Managenent and Handling) Rules, July
1989 and
6. The Public Liability Insurance Act, 1991.

The Public Liability Insurance Act 1991 has been included as
the sixth environnental regul ation because it is the first
regul ati on which gives sone teeth to the other five

pol lution regul ations |isted above.

THE CENTRAL AND STATE BOARDS



It was the Water Act of 1974 which established a Central
Pol lution Board and a State Pollution Control Board.
Subsequently, the same Boards have been given the power to
govern all the pollution regulations passed since then and
any other to be put in regulations in the future.

Constitution and Authority of the Board

Pol l uti on Boards are to be headed by a Chairnman and a few
menbers who are all appointed. The Chairnman as well as the
Board nmenbers are appoi nted by the respective governnents.
The nenbers to be appointed to the Boards are to be sel ected
fromvarious interest groups such as Corporations, Public
Heal t h Engi neering, Agriculture, Forestry, Fishery, etc.

Basi ¢ purpose of these Boards are to advise their respective
governments on any matter concerning the prevention and
control of pollution in their area of jurisdiction. The
Central Board coordinates as well as oversees al the other
State Boards and their functions.

To i npl enent any environnmental pollution control act, the
Board has the power to obtain information “make surveys of
any area and gauge and keep records of the flow of volune...
of the stream” It has the power to take sanples, analyze
any matter fromthe industry. The Boards al so have the
authority to establish or recognize any | aboratory for

chem cal anal ytical work.

THE WATER ( PREVENTI ON AND CONTROL OF POLLUTI ON)
ACT, 1974 AND | TS AMENDMENTS

The purpose of this act is “to provide for the prevention
and control of water pollution and the mai ntenance or
restoring whol esoneness of water for the establishnment, with
a viewto carrying out the purpose of aforesaid of Boards
for the prevention and control of water pollution, for
conferring on and assigning to such Boards powers and
functions relating thereto and for matters connected
therewith.” This is the Act that established the Central and
a State Board and al so the authority and power to constitute
as many comrmittees as it feels essential to carry out
specific functions for it.

The Act specifically prohibits “any poi sonous, noxious or

polluting matter’ into any streamor well. A consent from
the State Board is required for any type of new di scharge
into any new streamor well. This also includes consent for

“tenperature” discharges as done by cooling tower users. In
general, this neans that a State consent or permt is



required for all types of intake and/or discharge of any
type of liquid or water either froma runni ng stream or
wel | .

Under these rules, “effluent standards to be conplied with
by persons whil e causing di scharge of sewage or sull age or
bot h” have been specified. Standards for small scale

i ndustries have been specified separately.

Penal ties for non-conpliance with the permt or polluting in
any way are inprisonnent for three nonths and fine of Rs.
10,000 (One US Dol lar equal s about thirty six Indian Rupees)
or fine up to Rs. 5,000 per day of violation or both plus
any expenses incurred by the Board for sanpling, analysis,

i nspection etc. These penalties can al so be inposed for
“obstructing any person acting under the orders or direction
of the Board” or for “damages to any work or property of the
Board.”

There are penalties also which extend up to seven years plus
ot her nonetary fines for other simlar offenses. Any
“director, manager, secretary or other officer of the
conpany may al so be deened to be guilty” if proved that the
of fense occurred with their “consent or connivance.” |In case
of the governnent, departnent head could be held |iable.

Laboratory

The central as well as the state governnment can start a | ab
to do anal ysis on sanples of water or of sewage or trade
effluents for tests. A fee will be charged for these

servi ces.

The | aw can al so stop or restrain a person from di scharging
any pollutant to any streamor well “which is likely to
cause such pollution fromso causing.” Inprisonnent up to
three nonths and a fine up to Rs. 10,000 for every day of

vi ol ation during which such failure continues after the
conviction for first such offense.

THE WATER ( PREVENTI ON AND CONTROL OF PCLLUTI ON)
CESS ACT, 1977

This | aw provides for the levy and collection of a Cess on
wat er consuned by persons carrying on certain industries and
by local authorities, with a view to augnent the resources
of the Central and State Boards for the prevention and
control of water pollution constituted under the Water
(Prevention and Control of Pollution) Act, 1974.” Industries
were specified in Schedule |. They are:



Schedul e |

Ferrous: Metallurgical industry
Non- Ferrous: Metallurgical industry
M ning industry
Ore processing industry
Pet rol eum i ndustry
Petro-chem cal industry
Chem cal industry
Ceram c industry
Cenent industry
. Textile industry
. Paper industry
.Fertilizer industry
. Coal (including coke) industry
. Power (thermal and diesel) generating industry
. Processing of animal or vegetable products industry
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Col | ection of Cess was based on the quantity of water
consuned. The State governnent had the authority to coll ect
the Cess fromthe industry.

The purpose of which water is consuned foll ows:

Pur pose for which water is Maxi mrum Rat e Under Sub
consuned Section 2A of Section 3
1. Industrial Cooling, Two and one fourth of a
spraying in mne pits or pai sa per kilo litter (One
boi l er feed US penny equal s about thirty

si x I ndi an paisa).
2. Donestic purpose

Three paisa per kilo litter.
3. Processi ng whereby water

gets polluted and the Seven and one half pai sa per
pollutants are easily bio- kilo liters
degr adabl e

4. Processing whereby water Ni ne and a hal f pai sa per
gets polluted and the kilo liter.

pollutants are not easily
bi o- degradabl e and are toxic.

Under Rule 6, industry-w se maxi num quantity of water usage
al |l oned has been specifi ed.

THE Al R ( PREVENTI ON AND CONTROL OF PCLLUTI ON) ACT, 1981



This Act was passed for the “prevention, control and
abatenent of air pollution.” This |aw defined an air

pol lutant as “any solid, |liquid or gaseous substance present
in the atnosphere in such concentration as may be or tend to
be injurious to human beings or other living creatures or

pl ants or property or environnent.”

In this Act, power to declare air pollution, control areas
has been given to the state governnent after consulting the
State Board. By this, it may control or even prohibit
burning of certain materials in those specific areas.

This Act requires approval prior to operating any industrial
pl ant. Government nmay suggest “control equipnment” prior to
giving its consent to any industry for its operation. It may
i nclude chimey etc. In case there is any new technol ogy for
em ssion control, then the Board may insist on this to being
install ed. Standards specific to industries have been
speci fi ed.

Penalties were for a mninmum of six nonths inprisonment to a
maxi mum of seven years and fine up to Rs. 5,000 for every
day during which contravention continues after conviction
for the first such contravention. This | aw nakes it clear

t hat when offenses are commtted by a conpany, its director,
manager, secretary or other officers could be held guilty
and puni shed accordingly.

THE ENVI RONMVENT ( PROTECTI ON ACT, 1986)

The Act was enacted to “provide for the protection and

i mprovenent of environnment and for matters connected
therewith.” this act defined environment which includes
“water, air, and land and the inter-relationship which

exi sts anong and between “water, air and | and, and human

bei ngs, other living creatures, plants, m cro-organisns and
property.” It also defined a hazardous substance as “any
substance or preparation which, by reason of its chem cal or
physi cs-chem cal properties, or handling, is liable to cause
harmto human beings, other living creatures, plants, mcro-
organi sns, property or the environnent.”

This | aw enlists general powers of the central governnent

whi ch included “all such neasures as it deens necessary or
expedi ent for the purpose of protecting and inproving the
gquality of the environnment and preventing, controlling and
abating environnmental pollution.” The |aw al so included “the
standards of quality of air, water, or soil for various
areas and purposes, the maximum allowable Iimts of
concentration of various environnental pollutants.



procedures and safeguards for the handling of hazardous
subst ances.”

The Act also deals with prevention, control and abatenent of
environmental pollution by specifying the restrictions
allowed to the discharge or emt any environnmental poll utant
i n excess of such standards as nay be prescribed. Nor is
anyone all owed to handl e hazardous substances except “as may
be prescribed.” In case of discharge of excess of any

mat erial the industry nmust forthwth.

Under Section 3(1) and Rule 5(3)(d) of this Act, Coastal
Regul ati on Zone (CRZ) have been decl ared and which
restrictions on industries and processes have been i nposed.
This restricts setting up or expansion of any industry.

“(a) Intimate the fact of such occurrence or

(b) be bound, if called upon, to render all assistance,
to such authorities or agencies.”

This law requires that all conpani es nust have sonme sort of
a Spill Prevention Control and Counterneasures Plan (SPCC)
Environnmental auditing is required by this law starting in
1993. This report is to be submtted to the State Poll ution
Control Board. The law indicates that the government nmay
“recogni ze one or nore |ab as environnental lab to carry out
tests, etc.”

Penalty for contravention of the act may be puni shabl e by

i nprisonnment up to seven years or fine up to Rs 1 | akh (One
| akh equal s one hundred thousand). Additional fine of up to
Rs 5,000 for every day of violation.

Specific standards for em ssion or discharge of
environnmental pollutants fromindustries, operations or
processes have been specified. However, the governnent may
prohibit or limt certain em ssions fromspecific |ocations
due to environnental factors.

It is under this Act that nakes it nmandatory for the
specified 29 industries which have investnent beyond certain
threshold that an Environnental |npact Assessnment (EIA) is
required. They require public hearings. The Amendnent was

i ssued on January 27'" and subsequently amended on May 4,
1994. EIA was initially introduced for the River Valley
Projects in 1978-79. Also under this act, National
Environnental Tribunals Act of 1995 and Nati onal
Environmental Appellate Authority Act of 1997 were enacted.



Nati onal Environmental Tribunals Act of 1995

The National Environnental Tribunal Act of 1995 was enacted
to provide for strict liability for damages arising out of
any accident occurring while handling any hazardous
substance and for the establishnment of a National

Environnent Tribunal for effective and expeditious disposal
of cases arising fromsuch accidents, with a view to giving
relief and conpensation for damages to persons, property and
the environnment and for matters connected therewith or

i nci dental thereto.

NATI ONAL APPELLATE AUTHORI TY ACT OF 1997

This Act has been enacted to “hear appeals with respect to
restriction of areas in which any industries, operations or
processes or class of industries, operations or process
shall not be carried out or shall be carried out subject to
certain safeguards under the Environnent (Protection) Act,
1986 and for matters connected therewith or incidental
thereto.” According to Section 12 of the Act the Authority
shall not be bound by the procedure |aid down in the code of
civil procedure, 1908, but shall be guided by the principles
of natural justice. Subject to the other provisions of this
Act and of any rules made by Central Governnent, the

Aut hority shall have power to regulate its own procedure,

i ncluding the fixing of places and tinmes of its enquiry and
deci ding whether to sit in public or private. Also, with the
effect fromthe date of establishment of the Authority, no
civil court or other authority shall have jurisdiction to
entertain any appeal in respect of any matter with which the
Authority is enpowered by or under this Act.

HAZARDOUS WASTE ( MANAGEMENT AND HANDLI NG)
RULES, July 1989

The M nistry of Environnent and Forests canme out with Wastes
(Managenent and Handling) Rules, July 1989 under the

Envi ronnment (Protection) Act, 1986. The main purpose for
promul gati on of these Rules was for nmanagenent and handling
of hazardous substances.

The basis of any environnental pollution has been the
generation and di sposal of hazardous substances. To regul ate
them all the above regul ati ons have been pronul gat ed.
Proper disposal is probably the nost inportant aspect of any



i ndustry. For this reason, guidelines have been issued under
this set of rules.

. Quidelines for Cccupier/Generator of Hazardous Wastes

These rules apply to |isted hazardous wastes. The occupi er
or generator is required to take all the necessary steps for
proper handling and di sposal of these chem cals. The
occupi er or generator is also responsible “for collection,
reception, treatnent, storage and di sposal of these wastes
either hinmself or through the operator of a facility.”

The generator is allowed to store a maxi mum quantity of

10, 000 Kilograms or a truck | oad, whichever is less of his
hazardous wastes on-site for a maxi num period of 90 days.
They may extend the storage period under unforeseen

ci rcunstances on a case-by-case basis. The occupier/
generator may be allowed to store their hazardous wastes
only in closed specified containers in the designated

prot ected area.

When the hazardous waste are to be shipped for disposal, it
must be done through the use of manifest. This is to track
the waste fromthe point of its production until its final

di sposal, sonetines referred to as “cradle to grave.”
1. Cuidelines for Transportation of Hazardous Waste

The Board is required to register the authorized transports
for transportation of hazardous wastes only in the specified
transport vehicles. This is required to make sure that the
transports of the waste, such as drivers and hel pers, are
sufficiently trained to respond to any spill, accident or
any ot her enmergency situation that may devel op during the
transit of the vehicle.

The | aw specifically prohibits inport of hazardous wastes
for dunping and di sposal into the country. However, i nport
of such wastes may be all owed for processing or re-use as
raw material. This nust be approved by the Board before

i nport of the chem cal.

I11. Cuidelines for Omer/ Operator of Hazardous Waste,
Storage, Treatnent and Di sposal Facility

The Board is required to issue license to the owner/operator
of Hazardous Wastes Managenent facility for storage,
treatment and di sposal after having verified their
technical, financial, and managerial capabilities.



These sites are on an approved | ocation taking into
consideration factors such as the danage to the environnment
in case of a spill or any other accident. Licenses to such
sites are to be given after due inspection of the facility
at the tinme of construction and operation and al so cl osure
of landfill facility.

The Board has to identify and establish standards for
Principal Organic Hazardous Constituents (POHC) for stack
em ssions fromincinerator. Also, the Board is to nonitor
the stack em ssions, effluent and ground water quality
regul arly.

Each hazardous waste managenent facility must have an
approved Energency/ Contingency Plan whi ch nust have been
duly approved by the Board. The Board is required to inspect
the facility after any incident for appropriate neasures
taken in order to avert such incidents and also to nmake sure
t hat the Energency/ Contingency Plan is nodified accordingly.

It is the responsibility of the waste facility to nake sure
that the copy of the nmanifest reaches the authorities after
recei ving the hazardous waste fromthe occupi er/ generator.
The owner/operator should indicate the proposed treatnent
and di sposal schene to be followed for the hazardous waste.
The copy of the manifest should be linked with the copy of
the mani fest sent by the occupier/generator. This is to make
sure that the waste has been delivered fromthe “cradle to
grave” safely.

THE PUBLI C LI ABI LI TY | NSURANCE ACT, 1991

The purpose of this Act is “to provide for public liability
i nsurance for the purpose of providing inmediate relief to
t he persons affected by acci dent occurring while handling
any hazardous substance and for matters connected therewith
or incidental thereto.

The Act defines an “accident” as involving a fortuitous,
sudden or uni ntentional occurrence while handling any

hazar dous substance resulting in continuous danmage to any
property but does not include an accident by reason only of
war or radioactivity.

For the first time, this Act holds the owner liable for
death or injury to any person, damage to any property
resulting froman accident. The “claimant shall not be
required to plead and establish that death, injury or damage
in respect of which the claimhas been made was due to any
wrongful act. neglect or default of any person. Only Wirkman



has been excluded fromthis Act as he is covered under the
Wor knen’ s Conpensation Act, 1923 (8 of 1923).

The Omer is required to take out insurance policies so that
he can give relief under sub-section (1) of section 3. This
insurance is required within a period of one year from such
comencenent. M nimum anount of insurance is the paid-up
capital of the undertaking handling any hazardous substance
or Rs. 5 crores maxi mum Penalty for not taking insurance
coverage is inprisonment for one year and six nonths and
fine of not |ess than one | akh rupees or both.

Under this Act, Environnment Relief Fund has been
established. This fund nmay be used in case of any energency.

Non- conpl i ance i s puni shable by 3 nonths inprisonment or
fine which may extend to Rupees ten thousand or both.
Medi cal expenses are al so payabl e under this Act.

This Act provides for inmediate relief of Rs. 25,000 per
person in case of death and Rs. 12,500 in case of injury to
be paid inmediately. This anount is payable by the insurance
coverage of the spiller or the conpany where the accident
has occurred. Additional conpensation, if any, will have to
be settled through court.

List of chemcals with quantities for Application of Public
Liability Insurance Act are specified. It also lists
chem cal s which are extrenely hazardous.

PCLLUTI ON FROM AUTOMOBI LES AND THEI R STANDARDS

To conmbat this increasing pollution fromvehicles, new and
t ougher auto standards are being enforced. The Environnent
(Pollution) Rules, 1986 contain these regul ations.

The standards recommended during idling for all four wheel ed
petrol driven vehicles for carbon nonoxi de shall not exceed
3 percent by volune. Idling carbon nonoxide em ssion [imt
for all two and three wheel ed petrol driven vehicles shal

not exceed 4.5 percent by vol une.

Cars with mass less than 1,020 kg. load on the axle will be
permtted to emt a maxi mumof five grans of carbon nonoxi de
per kil onmeter. The conbi ned em ssion of nitrous oxide and
hydro carbons shall not exceed 2 grans per kil oneter.

The above standards are for petrol driven vehicles only. For
di esel driven vehicles, the regulations are different. For



all medi um and heavy di esel vehicles with capacity over 3.5
tons, they should not emt nore than 11.2 gns. of carbon
nonoxi de per kilowatt hour (kW) equival ent burning of fuel.
The maxi mum perm ssible |levels for nitrous oxide and hydro
carbons are 14.4 and 2.4 gns. per kW.

The M nistry of Environnment and Forests, Governnent of |ndia
now al so i ssues the ECOVARK notifications. They are issued
to consuner products that neet certain Indian Standards
Institute guidelines. The product should be friendly to the
envi ronment .

OTHER REGULATCRY REQUI REMENTS

As per Mnistry of Environnent and Forest notification dated
March 13, 1992, environnental audit is required for every

i ndustry, operation or process requiring consent to operate
under Section 25 of the Water (Prevention and Control of

Pol lution) Act, 1974 (6 of 1974) or under section 21 of the
Air (Prevention and Control of Pollution) Act, 1981 (14 of
1981), or both, or authorization under the Hazardous \Wastes
(Managenent and Handling) Rules, 1989, issued under the

Envi ronnment (Protection) Act, 1986 (29 of 1986). The
notification requires that an Environnmental Statenent for
the financial year ending on the 31st March be submitted to
the concerned State Pollution Control Board on or before the
30t h Septenber of the sanme year.

Besi des the above regul ati ons, the government has issued
many policies. Sone of them are:

The National Forest Policy

The National WIld Life Action Plan

Forest (Conservation) Act

The Policy Statenment for Abatenent of Pollution

The National Conservation Strategy and Policy Statenent
on Environnent and Devel opnent

Regul at ory agencies are now enforcing the regul ati ons nore
and nore. They have taken many industries to the courts
enabl i ng many | andmar k deci sions to cone out in support of
enforcenent of these regulations. In 1987, M. Justice P.N
Bhagwati enforced the “Polluter pays” principle. In Apri
1996, the Suprenme Court ordered the closure of 513 polluting
i ndustri es.

I ndi a’s approach for the safeguard of the environnment was
sumred up by Mahat ma Gandhi when he said, “Earth has enough
to cater to our needs, but it surely will not put up with
our greed.”



LI ST OF PRAJIECTS REQUI RI NG ENVI RONMENTAL CLEARANCE FROM THE
CENTRAL GOVERNVENT:

1. Nucl ear Power and related projects such as Heavy Water
Pl ants, Nucl ear Fuel Conplex, Rare Earths.
2. River Valley projects including hydel power, ngjor
irrigation and their conbination including flood control.
3. Ports, Harbors, Airports (except m nor ports and
har bors) .
4. Petrol eum Refineries including crude and product
pi pel i nes.
5. Chem cal Fertilizers (Nitrogenous and Phosphates ot her
t han single super phosphate).
6. Pesticides (Technical).
7. Petrochem cal conplexes (Both AQefinic and aromatic) and
Petro-chem cal internedi ates such as DMI, Caprol actam LAB
etc. and production of basic plastics such as LLDPE, HDPE
PP, PVC.
8. Bul k drugs and pharnmaceuti cal s.
9. Exploration for oil and gas and their production,
transportati on and storage.
10. Synthetic Rubber.
11. Asbestos and Asbestos products.
12. Hydrocyanic acid and its derivatives
13. (I) Primary netallurgical industries (such as production
of Iron and Steel, Al um num Copper Zinc, Lead and Ferro
Al l oys) and al so
(ii) Electric arc furnaces (Mni Steel Plants).
14. Chlor-al kali industry.
15. Integrated paint conplex including manufacture of resins
and basic raw materials required in the manufacture of
pai nts.
16. Viscose Staple fiber and fil anent yarn.
17. Storage batteries integrated with manufacture of oxides
of | ead and | ead antinony all oys.
18. Al tourismprojects between 200m - 500 neters of High
Water Lin and at |ocations with an el evation of nore than
1,000 Meters with investnment of nore than Rs. 5 crores.
19. Thermal Power Pl ants.
20. Mning Projects (mjor nmnerals) with | eases nore than 5
hect ar es.
21. Highway Projects.
22. Tarred Roads in H nmal ayan and or Forest areas.
23. Distilleries.
24. Raw Skins and Hi des.
25. Pul p, Paper and newsprint,
26. Dyes.
27. Cenent.



28. Foundries (individual).
29. El ectropl ating.
| NDUSTRI ES VWHI CH REQUI RE | NDUSTRI AL LI CENSI NG

1. Coal and Lignite
2. Petroleum (other than crude) and its distillation

product s.
3. Distillation and brewi ng of al coholic drinks.
4. Sugar

5. Animal fats and oils and their preparations

6. Cgars and cigarettes of tobacco and nmanufactured tobacco
substitutes.

7. Asbestos and asbest os-based products.

8. Plywood, decorative veneers and ot her wood based products
such as particle-board, mediumdensity fiberboard, and bl ock
boar d.

9. Leat her

10. Tanned or dressed furskins.

11. Paper and Newsprint except bagasse based unit. (i.e.
except units based on m ni mum 75% pul p from agri cul tural

resi dues, bagasse and ot her non-conventional raw nmaterials).
12. El ectronic aerospace and defense equi pnent all types.

13. Industrial explosives including detonating fuses, safety
fuses, gun powder, nitrocellul ose and nmatches, expl osives;
pyr ot echni ¢ products; nmatches; pyrophoric alloys; certain
conbusti bl e preparations.

14. Drugs and Pharnmaceuticals (according to Drug Policy)

15. Entertai nnent electronics (VCRs, color TVs, CD players,

t ape recorders).

LI ST OF POLLUTI NG | NDUSTRI ES

1. Primary netal lurgical producing industries viz. zinc,
| ead, copper, alum num and steel.
2. Paper, pulp and newsprint
3. Pesticides/insecticides
4. Refineries
5. Fertilizers
6. Paints

7. Dyes

8. Leather tanning

9. Rayon

10. Sodi uni pot assi um cyani de

11. Basic drugs

12. Foundry

13. Storage Batteries (lead acid type)
14. Acids/al kalis



15. Plastics

16. Rubber - synthetic

17. Cenment

18. Asbestos

19. Fernentation industry

20. Electro-plating industry.

NOTE:

One US Dol l ar equal s about forty-three |Indian Rupees
One | ndi an Rupee has one hundred pai sa

One Lakh equal s one hundred thousand

One Crore equals ten mllion.

These are not the actual wordings of the Act nor is this the
listing of the Act in original.

It is only an interpretation of the environmental acts in
very sinple terns. This is to facilitate understandi ng of
the laws by a working person. For actual regulations and for
| egal requirements, the regulations with |atest anendnents
must be read in original and/or a |l awer nust be consulted.
Wrds fromthe Act itself have been very freely quoted.

The aut hor works at DOE Al buquerque Operations Ofice. The
views expressed in this article are his owmn. He Wuld
appreci ate any comrents, suggestions on this article.
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